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^^^^r^ ^^^^^ ^ ^>^l{Method of Driving Liquid Crystal Panel an^ 
Apparatus thereof} 

•y^fs]^ 

-ilJll-^ 
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ill ^ ^ ^^^2] ^ cf^ ^A] ofloil tr|-^ ^-^^J-^l* 7ljBf;2l 

^12 ^ £11 oil £Al^ ic ^z^o\] -yollo]^ Ai^ 

£13 ^ £11 ^] S.^]^ ^12 ;^lol7lollAi 7llo]E <?Io1]ol^ A] 

£14 £11 oil ^^^n^^^B] ^^)i^^o]^6\] ^^^^ ^n-g^s. 

^1 ^ £^ . ■ 

£17 Sr £16 oil <^J^^^5^]^^J-^ <?l7>s]^ 

£18 ^ £16 oil £^1^ ^]o]B\ IC ^l-o]] cHlojE] oloi] 

£19 ^ £16 o]] £A]^ z]-z]-oi) ^^s]^ d^n^^S. 
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^20A Ml^l i20D ^ 5.18 ^a]^ c-HojEl ^^ o^6\]o]^ ^ ^« 

:£22A ofl;^! i22D ^ £16 oil ^^]^ --^^^irfl^^l-o^ oj« ^.^^oij ^-.s]o1 
£.23 ^ £11 d]] £A]^ ^^12 ;<-llo^7lo^ .^v^^i 



< £^S] ^^oll 
10.30 : 
12 : 

14 : A]^^ 

16 : E.^^]^B\ 

20 : 7l]sliAlBl 

32A 32E : 

33 : ^]o]B\ ^BfE e].o] 

34A i^^l 34H : ^fll i^^j ;^18 

35 : cflojElB^^i 

38A 38G : ^Hll i^^] 7^]7 



11 : ^7l]^aflAl 
13 : ■<:d:§:«ll'^d 

15 : SAjc-lloiEl ^i^el-o] 

18 : 

31 : TllojE el-o] 

T^-^ IC ^ 
37,45 : €-s^5]-<y 
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38 : ^^^7] 39 : ^o)|ol^ ^o] 

40 : ^fll #^ ^■flo]7l 41 : -^7]efo] 

42 : ^12 #^ ;<-l]o^7l 43 : ^7]e}o] 

44 : ^11 9}^B] 46 : y^xy^^ 

48 : ^12 ^V^Bl 50 : w]3IL7] 

^ ^^^^ «a]^S^l7lo|| ^^^^ ^ux. E^^]^B1# Al-^^V^ o« 

B^^ nllM-]- ofl^SAl7l# ^^§1-^ -J!^JSAl7l ^ ZL -J-^H] ^ 

o] nflEsJ^ Efol ofl;.^^^|^j.^|^ ^E^-ej-Ol ^:^i2.:^o11 A-] 

^^^l^CDuty Cycle £^ Duty Ratio)^ u-] ^o. ^es^^e (Contrast) 

^^fl^^ ^-^^(12) ^ Al^^ ^^^(14)^ ^^fl^^ 
^fl^^^ll^Jdl)^ MVov S?];.l>.Bl#o^ .^lol^^j^^o] ^^^o]:^ ^^^^^^^^^ 
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^^7] E^;^]^E]c^ ^-^(Turn-on) ^ ^-.^^ (Turn-off)^ ^?l]^^<a-<H) ^ 

^ ^I'^l^^. ^^^^ E^^]>:,El7]- ^-^^ nfloll Q«^^^o. Alj^yfl^ds) o.^ ^ 

Til -llcf. ZLS^JI <^J]^^>i^ w^-^V E^^1>,E]7). ^-i^^^ 7l:^V-^ol- ^;^^o]:^ A] 

£2 ^ ^^§1-^ i^o^ ^^fl^yfl-iidl)* M-Hl-i^rf. z]- ofl 

^^^1- S^;^1^E^( 16)21 TllolE^^o. ^7l]^al]^(ll)o1] ^^£1JL, 

^, 5.3 o]|Ai5l. 7Vo] ;^i^Kl8)#34 ^11 sfl A] (20)1-01] o]^ ^ olcf. o]^ 

^■1«^(18)-i:"^ ^^fl^all<Jd(ll)^ ^-I^J-^ in ^5']]^ufl^(ii)^ 

5'B5]1A1B1(20)5] -g-^ ai-^v E^;^]>,B]l-£l ^1°!^^^^.- -§-^ 

^i*J-(18)^ n^^]m20)^ ^^^^]mtr)^ S]-7j-Al:^V(tf)ol If 
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^|-^cJ-^l^Ktf)ol ^o^^lTii ^i-i:^, q-A] ^^§1-^, ^7fl^;5ioi- oi^^;,|.^ 

^(ll)o^ -f^^o^l ^^1*}- ^^^^io\] ^^^^ ^ovo] iZfl^^trf. 

<:l^yll^(13)ofl ^^£]fe 7l^VcH) ^7fl^^ol- og^cj^|.oll o] nfl, ^7]]^ 

Voltage, Vth) ^^H^ ^1^, ^ rfi7fl^ ^d^iaHGS)^ ^j-^o]);.]^ «.E^ o\]A\ 

Al^H] ^-^ ^cf. zLS^ji >,7]]x^ ^d'^^HDGS)^ ^?fl^ ^'^-(03)5] 

s^;<l^El(i6)^ ;.1<^^ ^7]]^ ^d%HDGS)o) ^f^io^ ^d threshold 
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Voltage. V.J icf ^c^x]^ ^i^^, ^ ^d%HGS)9] o,] ^ - a] 

; ^^^(rO ;^uzf^ A]^H1 ^cf. ^i2fx|o^_ ^^l]^^d<a- -^n^^}^ 

-J-^-d-«HDS)^ -,i-^oii^1^«5i -.fl^Hi)xd(ii)^ Al^4^-d# ^l-^o,iAi^ 
Bl.,^J:^d-«HDS)^ sHVo,];.]^^^^ -^H^Hfl^dCii)^ Al^^^oii ^^s^^ 

-^-d^ -^9^^-d%HGS)o] ^^,^^o^ ^^^^ ^^^^^^^ 

^5 ^ :£6 ^ ^?H^^<a-(GS)ol ofl^^^zfl^ciO)^ ^^H^tifl-iidDo^] o]yy^ 
^. £5 ^ ^.^fl^^d-y-CGS)^ ^Jr^'^]^]2] ^^o]] yi-nv m^;.] >.El^(i6) 71|o]e 
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--#4Vo^ ^^^V^o] ^nj-el.^, ^g^^ M-EfV+tq-. O]- 

o] u]^^^ 4,649,383 ^lofl 7Ha15]oj^ -e^-^^ljx^ hj-^^ ^7 o]] 

Sn^^i^ s.^-^9]i^ ^d'^.HPSG)^ ^7fl^^HH^<^l ^^#0.^^ ^7fl^yH'^do]] 

«]-«_v M^;.l^El#o^ ^ ^^^^^ SV^7jx:f. oloii rrl-e^, ^ 

^d^^ ^^J^d«y-^ q-g- ef-d^ --."^-iofl ^J:;5i<a-o| <^^,^ ^^^^ ^ 

^. -^l -5l-^7fl^ Ho>^^ ^fl^i^l^cHl SAlS]^ c^^j-o^ <2fl^^ ^ 

^e^q, o] -5i-^7fl^ ^o^'^oiiA^^ -7i]^^d<?^ ''^^^^}o\] -711^ 

^d^^^ ^ch=^oil;<l^ s}y^o\]^]y} ^3i^d^^^ ^^^^rf ^l^Mo.^ ^^:^-0^ ols]. 
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% ^^^^ 1-^-^ ^^J-^ M ^ O,^ o«^^^^ ^^^^^ ^ 

^ ^^^o]] VC^€r -Ji^^sfl^ ^^«o^^^ ^«^3q]^o^ ^?l]^«fl^o1] ^Hflo^ 

^, ^^tifl^<Hl ^J:^J<y-#o] ^V7l >.7fl^ afl^o^ o^^ld) n:)-e^. 
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^ ^^"^oil aj.^ o^^m^^ ^-^"J-^^ -^-il^j^fl^o^ ^^afl^^ ^^o\] s. 

-M. ^igoll tr)-^ <5«;^^3fl^ ^^^J-^lfe ^-^^^Sfl^o^ ^7H^afl'a<^l €^ ^Eflo^ 

^ ^^^<^] ^-^^^2i]^o^ >.?1^^HH'^d<>^l ^.i: ^b)]o| 

^o}^ ^s.^- ^-^^^32)-, Ai^ufl^o]] ^^s]o^^ ^M'a-^^i ufl^o^ 

^]o]] rr}-ef a^s. cf^ ^V;^]^ ^^^^^^ ^^ItlrT^. 

^ ^7fl^ul]^oi] ^-^s^o^^ ^i^fl^^ovo] Aij:^ ui|^o^ o|^]oi] n^-e)- 

cfs. s.^ ^v^i^ ^2^^^^^ ^tij^Vizf. 

^ <^^^n^ ^^^j-^]^ «5fl^^3ifl^o^ ^^yfl-as] ^^lo]) irl-s}- ^ 
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^-^ IC ^^-i-(32A^]^l32E)34, ^-i]^^2j|^(30)^ -blJltiH^JdCDL)^ ^-^§V7] ^ t-ilo] 
^ IC ^#(34A^^134H)* ^ a\]6\] IT)- 3. rp.^ 

M IC ^-ir(32A,32B)^ cf^5^ ^?]]^ oil-(GLlifl^lGLni)^ • ^^e>7fl 

§1-^. 7^]1 TflojE IC ^(32A)^ ?\]o]B. ^91(21)^ 

7l]o]E ^±.(GSP)7} lofl ^-5^ m/5 

^^11^5f^#(GLlifl^lGLm/5)oll ^^fl^^Ai:^- ^^].^o.^ ^^^}p]] ^cf. ziei^ 

^ tfl^l m/5 ^^fl^ef-ell-CGLiqi^lGLtn/S)^ ^-lll 7\]o]m IC ^(32A) 

ir^l, ^-fll -TllolE IC ^(32A)^ ra/5«i^ ^?fl^2^-'?I(GLra/5)ol ^-^^ nflo]] 

^112 TlJojE IC ^(32B)^ ?fle^T53:4<^l ^^^^s]^ ^e] ^>i(GCP)# ^ 

^^Ml ^cf. ^]2 TflolE IC ^(32B)^ TllolE ic ^(32A)o.^^E] 

^ TfloljE €^(GCP)o11 ^L^i'^i^fl ^^1 2m/5 

5 

^^fl^£]-^#(GLm/5+li^^lGL2m/5)o11 ^^7)1^-^1^1- ^^H-^^ -g^^^MI ^12 
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^^1 ^^1 2ra/5«i^l| ^?ll^e]-oll-(GLm/2+l^^lGL2m/5)€r ^^^?]] ^ 

^. ^fl2 TllolE jc ^(32B)^ 2m/5 ^?fl^ e]-°I(GL2m/5)ol 

^ ^<H1 ^11 711 o]M ^-^ IC ^(32A)4 n].:5].7l-;^l^ 711 ?ll ^>^(GCP)# 1-^5 
§H ^fl3 7llclE IC ^i(32C)o11 ^#S]-7ll ^12 TllolE r|L:^ ic ^(32B) 

^ -&<a^l-7ll, ^-113 ^15 TflolE s^^L^ IC ^■i:(32Ci^;^l32E)^ ^^(GCP)ofl 

-§-^§>^ in/57ll^A'^ ^^ll^e^-^#(GL2m/5+im^lGLiii)^ ^^f^ o.^ ^^^Ml ^l^^. 

^^till^(DL)^ ^?ll^ef°J#(GLim^lGLm)^ i2^>^jzf o}^e.] yflcg 
£)c^^ q--^^ 1^-11 El efo]^^ c^l^ ^^,|o^ t-l]olEle]-Ol^(DLig|^|DL„)^ 

■5^^1 €1=1-. <^1# i:f^£l t-llolEle}<y#(DLm;=^lDLn) n^<^]^ cf^^ e^^] 
^^m^ ^^^^:^}^o] ^^£]7ll ^i:!-. ol^ 'Hl^lElel-^#(DLlvfl;.lDLn)^ t^lol 
^ n^-^ IC ^#(34Ate^l34H)oll oj^n "-^.^j^Tq^l ^^f. 

^-^^4^(30)^ gioi] afl^s]ol^ k7llo^ c-1]olEle^oi^(DLi^^;^|DL,,)^ ^^^^ 

i^fl^lEl IC ^(34A)ofl 51^ ^-^£]Ji, <Jil^^3zil^(30)o] ;^i2 vH^^l ;^fl8 ^ 

i:HI°lElefois.(DLk+l^^^I)L2k.DL2k+lifl^lDL3k,DL3k+lvfl^lDL4k,DL4k+lM^ 
lM]^lDL6k,DL6k+lifl^lDL7k,DL7k+l^fl^lDLn)^ ^fl2 vfl^l ;^18 c-IIoIeI ic 
^l-(34Bt^^l34H) 21-21-011 o^ell ^-^£]7ll ^cf. ;^i8 ^o]^ iq 

^l:(34Avfl^l34H)^ ujlo] e] iil^(35)^-H k7ll^ ^11^1 E] efo] cjlojEl* 
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<-^^t^}?]] ^cf. o]^ ^^yc^^ ^^^^ ;,^^g 

• -J*(34Ax^1^l34H)^ c-DolB] >^.Ef^ e]-oJ(33)o11 ^^^04 of^£) 

m r^|olE^ IC ^#(34Am^l34H)o11 i^^oIb]^ #^2fo](37) 

^#(34Atfl^l34H)^ c^lojE] ^i-^^j^] ^^§>^, c]]o1e] ic 

^(34A)-a: ^o]B\ -E]-s efoi(33)o.^«^ ^^^^^^ ^^(DSP)7> oi^]-^ ofl 

o\] ^^^o^(i37)^^^B\ol c-)lolEl#e^(DCLK)oil nv^o^ i:-11olE]Bl>.(35)^«B| k7fl 

^o]B\ IC ^(34A)-^ c-l]olBl ^-(DCP)# «e^^<§§]-i ZL rHl 

^E] ^-(DCP)# ^^12 iHlo]E] IC ^U34B)o]l ^-§^7]] ^t:f. t\]o]B\ 

^-^ IC ^(34B)-ar ^11 iHlolE] ^-^ IC ^(34A)^^^E^ t\]o]B\ 7fl 5^ ^^(XP)7l- 
<?l7m nfloii -s^efoi(37)o.^«3^o^ ^-flolBl^e^CDCLK)^ oj^sj-c^ b1^(35) 

IC ^(34B)^ k7llo] C-1]0]El5l-0] ^o^ xii]o]B\y]. o^l^^^ofl c-]] o] ^fl 5] ^^(DCP) 

^ ^13 ^o]B\ IC ^(34C)o11 ^^m] ^cf. i:-]]o]El ^-g. IC ^(34B)o11 

^^slo]^ ^]3 c-IIolE] IC ^l:(34Cifl^l34H)^ ^^1-^^^^ 

n^]^ IC ^(34B)i4 ^'U^-?]] ^-^slol z]-2|- k7H^ l3flolB^e^-ol t^iolE] 

<y^S]-7]] ^c^-. a^V, ^fli ^fl^i ;qi8 n^JolEl ^-g IC ^i#(34Avfl^l34H) 
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• "^'-^ IC ^11-(34Ai^^]34H)o1]Ai t:-1]o]El7> o>u-^ZL ^E)]^ ^^^^ o].^£^ 
' e|-<yC39)ofl ^1 ^^5]oi^ ^fli .fl;.] ^^17 ^^;S-7ll-(38AvH^i38G)ol ^7]- 

^ S^^o] o^cl.. ^A1.J.7](38A)^ oloflo]^ H}o](39)O^^Blo] ^9 oflAi^ 

^112 c^lojBl IC ^(34B)o]l ^^§>7ll ^tq-. ^^]2 ^-^1^^-71(388)^ «?]o)io] 

1- e]-ol(39)^^^Elo^ ^^ oidio)^ ^J5:(0E)# ;^12 7]^^^^ ^d-^^]9]jL 

^ #^ 9}o^]o]^ ^^(E0E2)"E]- ^13 .^]olBl IC ^g(34C)o1] -^s]-^] ^ 

m ^^^J-7l(38C)^ 9lo\]o]:^ e}'?I(39)o.^^Elo] ^^ ^^6\]o]^ 'tl5l(0E)# 

^ ^yolWl^ -tl^Cc^lef "3;^^ Ai^j-^ ^^ oioiioi^ ^J^(E0E3)"ef ^V)^ ^^|4 ,^|oi 
^ IC ^H34D)ol] ^^^Ml ^14 ^^^J-7](38D)^ ^Jojlol-g- el-ol(39)^ 

^^^^ #^ -yoilol^ ^:£(OE)f 7fl4 7l-L>-J# -il-J-^l^lJi S.9 o^l^i^ 

-1* ^^(E0E4)"sf ^fl5 c-ilolEl IC ^(34E)o11 --^M) ^cf. ;Hl5 ^ 

-J-J-7l(38E)^ ojoiiol^ 2^01(39)0^.^0^ -J5:(0E)« ;H15 
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^3:(E0E6)"e1- *^)# ^1? ^o]b] ic :^(34G)ol) ^-^s>7ll ^t:f. ^^17 

1: "7^V ^^1-^ ^^ ^oi)ol^ ^J:(E0E7)"ef ;Hl8 ic 

^(34H)o11 ^^§1-711 ^v^. o]^ ;^]7 ^■^^^7]^(3SA^^]38G)o]] o^§)-c^ 

7l^V ^o^^ 7i.;,]^j 87I10] o|o,]o]^ -tl^lrCOE.EOEl 

^^lE0E7)ol ifl^l ^^18 cflojE] zjl:^ ic ^#(34Ai^^]34H)o1] z]-2]- ^^s^tI] ^ 

^. ^11: 87flo] #^ ^oijo]^ ^^#(0E,DOEli^1;^lD0E7) ^z^^o]] tfl 
^1 ^'^]^ IC ^#(34Ai4l^]34H) ^^Sr #^ '?l<^loll: -tlJi^ ^■ 

«fl^§]-^ 7l^V-^o]- k7fl^<i!^ i:-11<^lBlAl^^ ^^S>o^, m 

IC ^(34A)^ ^^ •<bl^(0E)2] ^oil ^^t}^ 7]:^^oy ^y^s^ 

4. ^12 i^^l ^flS t-1]olEl IC ^#(34BM1^134H) ^^ 9l^]o]^^^(0E) 

2^ ^ <^^^^ ^-^ ^^^^^ ^6\] n^^}^ 7]7j.^oy k7]]o] cflojEl^ 

3:# 1^(30) ^J-o^ k7l]a] i:-flolEle1-oi(DLk+li^^lDLn)o11 ^^Sj-Tl] ^cf. 
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7l#(38Aifl^l38G)^ ^<^J:^^ «><^l-a e-ll o] (Mono stable mult ivibrator)# o]^ 

^^^7l#(38Atfl^l 380)^1 §>u|-^ ^^^J-7l(38)^ ^^]^^ o}^^^ 9l'=>]]<^]'§: 
^9l(39)o] ^11 ^fl7 c-]]o]El ic ^l:(34Av]l;^l34G)o11 ^^^o_^ ^^^o] 

^ ^^^^^-8: 7}^r:^. o] ^a] (33)^ '^l^Hloll: efol (39) A^^E] ^^ o] 
^1^1^ -^1^(0E)5^ ^f]{^^9l(GL)<^]^^B] :^?fl^Aij:o] ^l<gAl:^H] ^^g-g^^ 

^ ^^^l7lJ7 n A];g-£|oj^ 9l<^]o]^ A]^-. ;^i8 c-flolE] IC 

^(34H)<>]1 ^^§]-7fl -si 14. o]6\] PHll 1^^] ;^]7 z]]o]B\ IC 

^■i:(34Ai^^l34G) 3.^^ %^ 9l^]o]:§, aIj^o] <yoi]o]^ 7]:^^] k7VA^ c1]o1e]ai 
^1-^ ofl^^2|]^(30)oi] ^^^.p]] HV^oi) ,H18 i:-]|o]El jc ^(34H)^ ^^ 
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^, <ai;,^2}|^(30)ofl ^%Vs^o^^ ^^^^^ ^^<=>\]^ ^o]B\Xl^7} ^i^^}?]] o] 7>5] 

^ ^^^^ cf^ ^A] <^lo]i u\.^ on ^^2]]^' ^^^1-^1- ^8 oil^io] 

^11 ^ ^ ^^^o^ £ uf^ ^A] oijoll o)-^ o^^m^ ^^^^l7f 

^?11^«fl^(GL)^ TllolM IC ^#(32A^^l32E)3if, 

<^-^^j^.^(30)5] ^^afl^iCDL)* ^-^§1-71 c-llolEl ^-^ IC ^1:(34A1^;^134H)* 

^n^^9l(Gll^^]Glmm^ ^1^ ^711^ 2l-°Jl:(GLlvfl;^lGLm) ^^<^]^ 

^ ^-^ IC ^l:(32Avfl^l32E)^ ^^^^n^^9l^(GLl^^]Glm)-^ • ^-^e]- 

711 ^m-. o]^ A^v^^ie] ;^|o]E IC ^(32A)^ 711 ojE ?11sl ^91(31) 

^ *«fl TflojE ^Ef^ ^^(GSP)7> nfl ^ al^l) ^/^ :^n^B\-0} 

l:(GLl^^^lGLm/5)ofl tIIoIjeai^:^ -g-^SfTll €4. ^ ^-5^ 

^1 m/5 ^7fl^el-o]^(GLlifl^lGLm/5)^ ^fll Tllol^ jc ^(32A)o.^^e1 

^^l-^o.^ ^^5)^ ^^]1^^^<H1 ^^f^o.^ ^-g-slTll ^4. oj-^e], 

TllolE IC ^(32A)^ m/5«l^ ^7ll^el-oi(GLm/5)ol nflo]] ;^12 TflojE 
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IC ^U32B)S] 9]\^r^7].o]] ^:^A^^o^ ^lojH ^fl e) ^^(GCP)# ^ 
4. ^fl2 TllolE ^Jg. IC ^(32B)^ ^fll Tllolm ic ^ (32A) o.^^Bl p]]o]^ 

€-(GCP)o11 ^^§>o^ s^^.^^^ ifl^l 2m/5«i^ll 

^?ll^e|-'?l#(GLm/5+lifl^lGL2ni/5)o11 ^?l]^-tl^* ^^V^i ^^§l-7fl ^cf. ;.fl2 
"Tllole IC ^(32B)o.^^El ^^H^^ ^^5]^ ^^fl^-tl^o]] ^n, 

2m/5«i^r'^?l]^ef<?I#CGLm/2+li4]^lGL2m/5)^ ^^]-^^^ ^^^ItI] ^ 
4. atb, ^fl2 TllolM IC ^(328)^ 2m/5 <?l(GL2m/5)ol 

^ ^<^1 ^fll TlNlE IC ^(32A)JZf n].:5]-7>xl^ THojE ^^(GCP)# ^^^^ 

§H ^13 7\]o]^ IC ^i(32C)o11 ^^SHI ^nf. ;<fl2 TljojE ic ^(325) 

^ -^^§1-711, ^fl3 7]]o]^ ^jg. IC ^#(32Cm^l32E)^ €i(GCP)ofl 

-§-^S]-<^ m/57rA^o, ^7fl^e]-oi^(GL2ni/5+ig];<lGLm)^ ^^1-^^ o.^ ^^^}P]] ^rf. 

Ai5:yfl^(DL)^ ^?fl^ef^l-(GLlvfl;^lGLm):2f iE^>^Ji}- o>^ei M-e].^}^]] afl-g 
5]o]^ cl-^o^ iHlo]El5^oi^, oil* 1:^, n7]]o] ^H] o] e] e^-o] ^(Dli^;,|DL„)^ 
S]7l] ^4. o]^ i:f^o^ 1^-11 ^lElsfol#(DLm];<]DLn) zj-q-ol)^ nf^o^ ^^^^ 

^ IC ^i#(34Ai^^l34H)o1] k7]]'"A' . 

.^-!i^^^^(30)^ i^oii tiH<i£]ol^ k7H5^ ^-INlBle^oi^d^Li^^lDL,^)^ 

n'^]^ ^-^ IC ^(34A)<H1 sl^fl ^-&£]JI, '^-^^^511^(30)^ ^112 m '^^l: ^ 

^ol] 5L*l-s]o]^ k^lj^io] c-]lolEle^-oi^(DLk+l^^lDL2k. DL2k+lvH^lDL3k. DL3k+ltfl 
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^lDL4k, DL4k+lifl^lDL5k, DL5k+lifl^]DL6k, DL6k+lvfl^lDL7k, DL7k+li^^lDLn)^ ^]]2 

^^1 ^18 ^o]B\ IC ^#(343^^1 34H) ^^o]] o^^fl ^^^?]] ^trf. ^ 

^118 cIl^lBl ^-^ IC ^l-(34Av41^l34H)^ cilo] ti| >;(35)^^El k7]l2^ cH] oi e] e^-o]^ 

f IC^-lr(34Aifl^l34H)^ ^o]b\ >iE}ie efo](33)o]l '^^^Jif of^E^ z^]o]b\ 

.^1 ^fl8 i;-l]olBl ^-g- IC ^#(34AtH;^l34H)ol] ^^sl^ cllo]El^ m^^9l(37)^^^ 
c-HojE] #^(DCLK)ofl -^7] -gcf. 

^11 ^o]^ IC ^#(34Aifl^l34H)^ ^o]B\ <y^j4;^^^ aJ-^^]^] 

^^*>^, ^11 cljojE] IC ^(34A)^ ^o]^ ^EfE s}o](33) o.^«.H^ cflolBl 

^E]-E ^>::(DSP)7> o]y}^ ^o\] ^^^o^(27)0_s.^^o^ ^ <=>] B\ ^ mDClK) ^] 

c-I]olE]e^-ol^o^ ^o]^7} o^^^ nflol] ^] l t\]o]B\ IC ^ (34A)^ ^o]^ 

^^(DCP)# ^^^St}JL H n1]o]Bl ?fl5^ ^r^i(DCP)# ^12 dlojEl IC ^i34B)o\] 

^■^SMI ^4. ^fl2 dlolE] IC ^(34B)^ ^11 c-llo]El IC ^i(34A)-^^^ 

^ ?fl2^ €^(rcP)7l- ^7>^ nflol] €-S^5l-^(37)^^-f-Bl 

t-11°lBl#s^(DCLK)'^l -§-^§>o^ c-IlolE]l3^>i(35)^^Bl k7fl2] cflo]E]e]-«?l^o^ ^o]b\ 
1- "^^StM] ^4. ci-^£], t\]o]B\ IC ^(34B)^ k7fl^ t-l]'^]Ele}-ol^o^ 

i^fl°1^7> <?]^si ^oi] r:-1]olE^ ^fl ^^(DCP)-!- ^^13 iHl o] ic ^(34C)o1] ^ 

^^1-711 sir]-. ;5^]2 cllojE] IC ^(34B)oll ^1 ^^^s^o^^ 7fl3 v:^;^! ;?-1l8 H<^] 
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^ ^-^ IC ^-i-(34C^^l34H)^ ^^>^o.^ ^]]2 ^-^ IC ^(34B)4 -^<^§1- 

^1 ^fl8 dlolBl IC ^1:(34A^;^134H) z]"^^ ^^ 9l'=>\]'=>]'^ ^5:(0E)7]- oj7|.^ 

Bl£}oi^ z]-z^oii ^^j^^ tHlolB^Aij:^ t^]o]B\ IC ^l:(34Av4l;^l34H)o1lAl dl 

•sfl^^s}]^ ^4^^] c]]olEl IC ^#(34A v^^^l 34H)<>11 ^ 

^£]o^^ ^11 #^ 0^7] (40)5]-, Lfl^l ^15 TljolM IC ^-i:(32A^^l32E) 

o]] ^^.]^ ^fli i^t;] ^118 cflo]E] <?1<^1'=1^ ^ Jl( DOE l^fl^l DOES)* ^ 

^S"^^. ^12 c-HojEl #^ ^oljol^ >y:s:(D0E2)^ ^fll c-ljolBl #^ ^o^l^^ll- 
^^(DOEl) 7]^ ^ /H13 i-fl^l m tflo]B] olcH] 

'='11: 'tl3:#(D0E3i^^lD0E8)^ ^^-fl? ^o]b\ %^ ^<^|«^11- 

^:ill-(D0E2^^lD0E7) M.^- ^^^7l^V ^ s.^ ^l-Tfl ^^^71:^1^^ tH^]^ 

87H5j ri\]o]B\ ^^ 9lc]]o]M. Ai:^-i:(D0Eltfl^lD0E8)^ ^fl8 ^o]^ ^ 

-i- IC ^■i:(34Aifl^l34H)<^l ^^s\7\] ^cf. ^^-iji 1^;^] ?,]]s ^o]b\ ^^ o]o\]o] 

1: ^«(D0ElM]x]D0E8) zj-zj-ofl -g-^el-fe i^^] n^]^ IC ^#(34A 

M1^134H) zj-z]-^ c-HojEl #^ ^oijo]^ ^^(D0El^^]DOE8)^ ^^«>fe 7]^ 

^'^rl<^] k7lj'^^ c-llo]El ^Ji-ir^ ^^W. 4^1 ^^1-^]-^, ^fll «Hlo]El ^-^ IC 

^(34A)^ ciioiE] ^^ o)o]]o]M. ^s.(DOEi)^ ^o]] n^^^}^ 71:^-^01- o^^^^^ 
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^(30) ^^s] k7ll2l c]lo]B^e].oi^(DLii^;^lDLk)o11 k?^2\ z^]o]b]^^^ ^^*!-c}. 

•^-^^^^^CaO) k7flo] c-iloiE]e}-oll-(DLk+lifl^lDLn)o11 k7l]o] c-jlo] e1 a] Jii- z]-z]- 

^^^Vcf. -^oHMi ^d^£)fe ^7H^A1^7> k7flo^ Z^]o]B\^ 

^ cflolBl 5}-<y-i:ofl ^^^S>711 ^*^7ll ^rf. zi :iJif, ^ cflojE] a1:§:7> 
^^^^(30)oll 2^ ^^^i(^X\^}^] oy^)o]] ^^^^^^ ^^^^^^(30) 

^#(D0E1 ifl^l D0E8)^ ^^^^M ^§]-o^, ^11 %^ ^]o]7](40)^ j^g oi] ^^.]^ 

7^0^71(42)^ -^7le|-o](41) A^^E^o^ 

^^'•^7lAi^(VS), -^7l5]-oi(43)o.^«.E^o:] ^^-^7l>;03l(HS) ^ ^e^ef«?l(45) 
o.^«.Elo^ #g^Al5:(cLK)ol) -g-^tlrcf. ^12 #^ ^fl^^l(42)^ S13 ol] ^a]^ 

^(GOE)» ^-111 tfl>^l ^^]5 TlJojE IC ^-i-(32Ai41^l32E)o11 ^^tlri^. TllojE ^ 

n olollo]^ ^^(GOE)^ 3l-u)-oj ^^1^7|7];^}. ^oyo\] nil >.igJ^7l7l^V nj-rf oj^^ 
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^1 ^-115 TllojE zjL^ ic ^l:(32AtHx]32E)^ ^lA ^] Sa]^ uj-sf :a-ol y^:^ 
^ 7^1^ m7]]o] ^^^^ ^3i#(GSS1 Ml^l GSSm) 

^ ^^^^^brf. ni7fl5] ^7fl^ ^^-i-(GSSigi;<lGSSm)^ m7llo^ 

i?fl^e]-^#(GLl^fl^lGLm)<^] ^^£]o^ efH-^ uflojE] e^'yCDL)o^l 
^ ^:^^^7R>l:ol :£i5 o]l ^A]^ Efoln^i Ai^^(cssn^^lCSSm)i4 ^^o] o^^g^i 

^ on^^^^^o] ^^Aj^Vo] ^o^g].^! ^^^^^ ^^^^^^ ^^^^ 

o]^' 102471]^ t-]lo]Ble]-oi^5zj. 768711^ -^.^fli^ e).oi on^^sfl^cH] tfl 
tl- Aj^eflo]^^ ^oj^v - oiojcj-. o] Al^5i]ol^oll oio^^^, 7687fl5^ ^7]] 

^5f<yi-* 87H^ n^o.^ M-¥^^4 <^\%^] 10247]]^ t-fl<^lEle}-<a#S. 871]^ n. 

i^ipO^^lTl] q.^] Iref*^, 1024 X768 s]-^^ 5}-^ -^-ii^^sl]^^ £16 

o\] £Al^ «>5f 7^0] 8 X8^ Ir^o.^ ^¥^^^1711 ^7]]^ H]- 

oj Hi-oil t4e^ c].-, ^v^i ^rf. o]^ efi^, >.^1]^Al^fe 
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o]o^ Zlf-c] ^oll^^ o>Efl^ ^eJ^Hl ^^171] ^r:f. t:-llolEl^:§:fe cflo] 

^fe 1 ^^*7l^:£c^ ^7H| e^§>^ o] nfl. c-fl o] #^ oldlo] 

l-^^l-o] t:1^ol]o]^ 7l^K^. §H^5]^^»£ £18 cHlAi^ :.^o] c-]] o] e^oj 
H-f-o] -O^oflAi 2}-^^^ ^*J^olI ^^^^^^^ ^^Cf. o]E^^> ^^fl^A]^ 

1-4 i:-llolEl^:£o^ ^o] c^^d] a).ef ^^^^^^ ^^oii ojj;.^,:}]^ ^j-o^ g 

X8^ z^z]-o. ^1 ^^^^ ^7flx^^^ ^ 1^-11 olBjAl^- 

«^M1 ^cf. :£20A vfl:^l £20D ^ 1, 3, 5 ^ 8 ^6^^ rfl o] e] efo] ^«ofl o] 
c-llolBl O]o1]o]^^^o^ c^>,oflol^ 7l^V^ Z^-Z]- u).B}-vflcf. TDOE^ 

^^^^ ^^«o>^o]l ^^11 -^^^^Slo^^ c-flolE^ «yo1]ol^ ^4Bft}]fe aVi^ 

PDOEfe -M- H^vtgofl r^^ ^^H^l-^ol] ^^11 ^5^^5]o1;5l ^^o]b] #^ oloDc]^ ^^^^ 
M-Hj-^cf. £20A ifl;^! £20D » ^§fa|, ^Eflo^ ^^1.1-^0,] o]*1]..^^>^^5]<H^ c-llol 

^Jr^oil ^ -^^^ ^^'^ol-^ofl o^^ ^5^^^]ol^ z^]o]B\ ^^ oioijo]^ -tl^CPDOE)^ 
rq-oilol^ 71^1-0^ r-flolEl efojo] 5)-^ol|Ai ^^^^ ^*J^o|] u^-g^ ^ 
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^-i: ^ 3E.21A ifl^l £21D ^ 1, 3, 5 ^ 8 ^7fl^e].o]o^ 

PGOEfe ^ #^oll ic].^ ^^«J-^<^1 ^^^^^o]^ ?]]o]M %^ olollo]^ 

^Ef^cf. ^21A ifl^] i21D # ^§>c:>^. ^S]]^ ^i^i^o] 

^V^o^l ^ ^^v^o^ ^^^^^<=>\] 4^§^o:\^ 7\]o]^ o]o\]o] 

^ ^^(PGOE)^ l^l^ollol^ y]^o^ ^^^^ ^o]o] o^oll^i tr)- 
^ ^^^^ O.^ ^^^^ cy. ^ olcf. olfi]. 7^o]^ ^]o]^ ^^ olcHlo]^ 

e]- ^e>7ll ^-^^^ ^"^^3^^ ^i-o^ 4711 ^ui 1-^^ z^z^ofl^ i22A gi^^l £22D 
<^Mi^ ^vo^ ^711^^1^ ^ i3noiBi^j:7> ^^#£1711 ^Uf. S22A ^ ^Jj^^i^^^ -f 
^ ^i-^o] ^^oflA^ ^^s^o]^ ^?fl^^J:(GSS) ^ iHlolElAi^(DS)» S.Alel-Ji, 
£22B ^ «-«^^2ll^o| ^yr^^ l-^ofl^i y^%S\o^:il ^?fl ^ a] ^^(gsS) ^ c-fl ol 

-tlJlCDS)* ^oMjefTfl M-El-uflcf. ^22C ^ ^^^^^9] ^i-^o^ Ir^oilAi 

s]ol^ ^^H^^SCGSS) ^ i:-l|olBlAi^(DS)l- SAl^fji, ^22D ^ ^^^^^^ 

^^oi]A-] ^#5ioi^ ^7i]^Aij:(Gss) ^ c-l]olElAij:(Ds)* ^oMl§l-7il M-E} 
^il^. S.22A ifl^l £22D # ^Sh^^ , ^.^H^^ ^ i:-]|o1b1 ^3:#(GSS,DS)^ 

"^-^^^^^(30) >^o>^ S.^ o«;^.^^<^]^^ -^715]7|1 ^Cf. Oldl a)-5l-, C-fl ol 

(30)011 i*i-5]oi^ ojj;^^^i#ofl ^^§1-711 ^^^14. ol-^e-l, £22A 
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(CLl CL4) S)-dt^<y-(Vci) ^ sr):^ j^^o. ;^ov( 

^Vp)3zf, zis^ji zi 47fl5l ^-fl^^-ai-CCLl CL4) zj-^o] c-IHB^Aijt:^ ^^§>fe 

71 H-H]-^£T:f. 47flo] ^-!l^^i#(CLl ifl^l CL4) z^'^o]] ;?i<a-(Pci) 
^ :£19 20 ^?fl^^:5:(GSS)^ 7V^ i:-11o1b1^^(DS)7> o17]-e)^ 

^I^V-^-yroll 47115] ^-!i^j^J#(CLn^^lCL4) z^-zj-oll ^^s]^ ^TiflS^b* M-E]--flt:]-. zi 

51 Jl 311= jc^o. ^ol-(^Vp)^ ^711^^^ ^ t-llojElAl^iy]. ^}^^ 
[S 1] 





Vci 


^Vd 




CLl 


6.248 V 


752 mV 


7.6 us 


CL2 


6.279 V 


721 mV 


8.2 us 


CL3 


6.211 V 


789 mV 


10.7 us 


CL4 


6.255 V 


745 mV 


10.8 us 



IS. 2] 





Vci 


z/Vo 




CLl 


6.256 V 


744 mV 


6.2 as 


CL2 


6.268 V 


732 mV 


10.0 as 


CL3 


6.237 V 


763 mV 


9.2 us 


CL4 


6.258 V 


742 mV 


10.7 as 
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IS. 31 





18.1 91*1^ SXGA 




16 us 




4.0 us 




5.3 us 


cllolel^l Jisl ^^oj^ 


-5 - +20 V 




+3 - +7 V 




+5 V (21^) 



^?ll^e1-'?l# 13.35//s=16//s-( rg/2)^ 5^"^ ^^1]^^ J:(GSS)7>, hh] 

^23 £11 oil £Al^ :^]2 ^^ ^o]7](42)^ -^^^^ l-^S-Ojcf, £.23 

^ ^12 -^7]5^-ol(43)^^^Blo] ^3|^7lAlJ:(HS)* ^^sm ^11 ^>*Bl(44)^, 
#^5f<y(45)OLS-f-Bls] ^-e^Ai^^ ^^j^^l-^ 7fl2 ^>^B](48)» ^tiltb^^. ^ll 
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^1-^71 (46)^ ZL nfl ^7]:^(WO_^^B\ ^J§^7]X]^ "T'-i^ ^7l-S-]-^ 

71^^^ ^^^I^Vcf. 7]^^^ ^]M7](50)o]] ^^^Icf. '^]2 ^}^B\(48)^ 
7l^^(HS)^ ^^3.7]^o\] ^n^^ "0"^S ^A%m. c:.>^Ei 

^^-&7lAi:g:(Hs)o^ ^A>7l^Hl^ €-s^^J:(CLK)# n^^^M] ^cf. ;^12 

^f^Bl(48)o11 2]^ y'}^^^ tiliIl7K50)o11-^i 7]^ HjiH^O.^^ ^]o]^ 

^12 ^]-*El(48)^-f-B]S] ^o] 7]^ ^ ja.!:]. ^ nflo^l ^j-oj^B^^^ 7l-;ai4. 7]^ 

^^-i-71^^^ ^7ln].4 Sl-uj-o^ #^^^(CLK)^ ^7] nV^-^ ^^^^^ ^7}S\ 
^ ^^^^^^^ 7}^]^ ;^lo]E ^^ olo1]o]^ <y5:(G0E)7> ^^^5] Til si 14. 

[^^^ Jl^] 

t^fSf ^VoJ_ ^ ^^oll^i^ ^-^^^^21 >i7ll^Ull^ollA-lo^ xl^^^^oll 
:^^^^<^1 Sfl^Sl^l ea^-E.^ tb^f. "cJ-^A^, ^ #^ol]^i^ Qfl;^j5ll^ol ^711 
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■ [^^il- 11 

^7fl^tifl<Jd«11 ^EflS] ^<y.^ 

^oi-:7] >.7|lx^«)]^oi) ^Eflo^ ^5,11^ ^ov^ ^l^^l-^ 

^1-71 ^^aflAioi] ^^slo]^ ^5:^^^-1:01 ^V7l ^7fl^ afl-aoi ^^]oil n^-ef 
[^T^ih 3] 
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^5!«11^<^] -§^^§>fe ^^1-21-, 

^oM ^?H^«fl<^do^l €^ ^Eflo^ ^ov^ ^7fl.^^ ^-^^^ 

i>V7l >.7l]x^ui]^oi] ^^s]o^;i >i?ll^^oi.o] afl^o^ ^^]oii a)-E}- 
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uf^ 51-7)1^ ^^1^^ ^^^^^ 

. ^] 5 1}-<^1 Si^^l, 
8] 

•^1-71 rii^ll^yll^ol) ^Eflo] >,^flx^ ^^1-^ ^1^§>^ ^^]]^^ "^^^^ 
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9] 

10] 

^]°]^}^ %^ 9lo]]o]:^ X\^a^ S.O] o^pg^V 7l^V^1 ?1^l7ll ^^^J-7l» ^ti] 

[^T^^J- 11] 

>i7i]^ui]^oii ^Bflo^ ^^n^ ^ov^ ^^fl^^ ^-^4^^ 

4. 
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'tlJlUlj^'Hl ^^5]o^:i ^^^^l-i:Ol .^1-71 tiH^^ ^^lofl Xl^^ 

J^^^J- 12] 

^fl 11 %<^1 Sl<^^i, 

13] 

^fl 11 *j-cH] ^o^A], 

^ ^]o]s}^ ^^ olo^lo]^ ^SL7} >i?l]^^iafl^o] ^cj-^ol) ^^ISf^ -tl^tifl-td 

-i^ ^>7i 'tlsi^'^J- #^7]^v^ ^lo^e]-^ #^ ^yofloli- Ai3:o^ ^o] 

14] 
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^«fl<Jdoll ^-^S-]-^ ^-^>^^j7|.^ 
^1 . 
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[S. 1] 



14 



DISPLAY V 
DATA ^ 



15 

^ » 








SIGNAL SffiE DRIVER 1 


12 

■ o=J 1 1 






















13 


'ING SIDE DRIVER 
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[S. 21 





63-39 




63-40 




63-41 



7] 



DS 



PGS 



8] 



CO 

m 



CO 



J 



lO 



03 



CO 



CO 



D a 
5 ^ « 
> :^ m 
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9] 



E0E8 
EOE7 
EOE6 
EOE5 
EOE4 
E0E3 
E0E2 
E0E1 



1 



1 



1 



Jl 



1H 
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10] 
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11] 



I— CO CO 



ro 
m 



CD 



CO 

ro 
O 
i C 



1 ( 



CO 

ro 



CD 



1 


?7 




• \ 
S S 

?7 


C73 

Li*" 


: \ /: 

■7? 




77 


























ni2 


f 




















□IK 






















Dtll 
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Eiac+2 






















DL2K 






















DUK+I.- 


<• 










































DL4K 














































































































QtSC+2 
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DUK+1 
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DLn 
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12] 



D0E8 

DOE7 

OOE6 

DOES 

DOE4 

DOE3 

DOE2 

DOE1 



1 



1 



JL 

n 



1H 
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IS. 13] 



T- 

X 



63-48 



is. 14] 



GSS1 



GSS2 



GSS3 



GSSm-1 



GSSm 
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CSS1 




▼ 



[£. 16] 



a 

CO 



o 
m 



3 
3 



O 

CO 



"Xar 
J3L 



o 


O 


O 


CO 


o 


CO 




GO 


CD 




a> 





CO 
09 



a 

CO 



03 



991- li 



9 



5 



"csr 
ro 



SSZ-Cet- 



CO 

oa 



9S-I- 



_0- 



Z9t^60C 



"cr- 
-OL 



aoe-ssi- 



— 13 — 
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•A 


CO 






09 
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Ka 
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00 
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O O O C3 O 
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DO 

o o o O 

» OB M 0> Q 
D OB A A M 

m CO m CO a 
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CD 
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17a] 



- 4^ «^ 




c 




^ % 

^ -- 



'V ^ ^ 



r 



CO 

2 



o 

cn 
a> 

CO 
00 



cn c/) 



o 

CO 

cn 



G) 


O 


O 


cn 


cn 


cn 


cn 


cn 


cn 




<D 


CO 


Ol 


■ « • ^1 


CD 









O 




cn 


cn 


cn 


cn 


ro 





cn 



cn 
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[5. 17b] 
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63-54 
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IS. 19J 



Op !i !i fi !i fg !i ii c 

s- 3-^ a* i« ff* 2« 2k. tJj 



> 

CD 
O 

O 



CO 

c 



(Q 

o 



h» a* o 

L- L_ 



01 



o 

CO 



09 



09 



09 



I U- 



I rr^ I 1 if-' I rP^ I fp-' I 



LL__.., ill. ^ = L_L_._ i U 



: LL 



LL 



i LL 



r irr 

I Ll \ I L. 



1 i L 



II jrr^irr^irf^ 

l-l I II,. ; I I.. I u 



IrF 



cr 



U . ] LL 



rF 



I LL 



1.1. _ 



r 



rr 



: LL 



0> 



a 

09 



0} 



L.L.^..^ i I I 



J 



Mr 



fr 



L— , , i i.l 



LL 



in 



I U ; L 



r 



Mi I rr 

! IJ I LL 



rr 



: u 



LL 



\ rr=^ 
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20a] 



Chi ' Ida V ' 



— ^ 



7 1.04'V 



a: 150ns 
e: -ISOm 



TDOE 



P006 



24 Feb 1999 

14:14:07 



20b] 



Tak iuoa looMS/s 



17 Acqs 





























t 


















; 










































r 






































!■ 














2 'fifl V ' a 


iBii 3 


no V 


M 






7*1 





A: 2S0ns 
»: -290ns 



TOOG 



POOG 



24 Feb 1999 
14:TS:27 
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[S. 20c] 



Tekgnra 100MS/S 



12 Acqs 



en 1 2.00 V [iB' i.tf tf v' M ' s ooW Ch 1 > 1 .04 V ' 24 Feb 19S9 

14:15:54 



A: 730ns 
<»: -730ns 



TD06 



POOE 



20d] 



T8k 



30.0MS/S 



<.h1 2.60 V 



_3_Acqs_ 



3 



A: 2.54^s 
<»: -2.S4>i$ 



TDOE 



POOE 



"gm 2.00 V' Mt.OOps Ch\f 1.04 24 feb 1999 

14118:28 
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[5. 21a] 



Ten BOn 1 0OMS/S 230 Acqs 

. !: -I -T^ 



I** i a* i I J 







A: 1.20^5 
9>; -1.29ms 



TQOE 



PGOE 



i.a'ft'f ' M 'Sao'ns' Chl > 1.48 V 24 Feb 1999 

14:09:55 



21b] 



1 -»:±=±±isE=i: 



Chi 2.66 V 



308 Acqs ^ 



f 



i'OO ' M 500 ns Ch 1'/ j .48 



A: SSOrrs 
«i: -SSOns 



TGOE 



PG06 



V 24 FeD 1999 
14:08:4S 
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21c] 



TfiKOSni 100<V1S/S 



362 Acqs 









■t 
t 
















i 
+ 




















































X 












































Chi 2.00 V a 




A 








P • • 





A: 280ns 
9: -280ns 



TGOE 



PG06 



24 Feb 1999 
14:07:36 



21d] 
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